F-box/WD Repeat-Containing Protein 5 Mediates the Ubiquitination of Apoptosis Signal-Regulating Kinase 1 and Exacerbates Nonalcoholic Steatohepatitis in Mice.
Inhibition of apoptosis signal-regulating kinase 1 (ASK1) activation has emerged as a promising target for the treatment of nonalcoholic steatohepatitis (NASH). Multiple forms of posttranslational modifications determine the activity of ASK1. In addition to phosphorylation, recent studies revealed that ubiquitination is essential for ASK1 activation. However, the endogenous factor that regulates ASK1 ubiquitination and activation remains poorly defined. In this study, we identified the E3 ligase Skp1-Cul1-F-box (SCF) protein F-box/WD repeat-containing protein 5 (FBXW5) as a key endogenous activator of ASK1 ubiquitination. FBXW5 is the central component of the SCF complex (SCFFbxw5 ) that directly interacts with and ubiquitinates ASK1 in hepatocytes during NASH development. An in vivo study showed that hepatocyte-specific overexpression of FBXW5 exacerbated diet-induced systemic and hepatic metabolic disorders, as well as the activation of ASK1-related mitogen-activated protein kinase (MAPK) signaling in the liver. Conversely, hepatocyte-specific deletion of FBXW5 significantly prevented the progression of these abnormalities. Mechanically, FBXW5 facilitated the addition of Lys63-linked ubiquitin to ASK1 and thus exacerbated ASK1-c-Jun N-terminal kinase/p38 MAPK signaling, inflammation, and lipid accumulation. Furthermore, we demonstrated that the N-terminus (S1) and C-terminus (S3) of FBXW5 respectively and competitively ablate the function of FBXW5 on ASK1 activation and served as effective inhibitors of NASH progression. Conclusion: This evidence strongly suggests that SCFFbxw5 is an important activator of ASK1 ubiquitination in the context of NASH. The development of FBXW5(S1) or FBXW5(S3)-mimicking drugs and screening of small-molecular inhibitors specifically abrogating ASK1 ubiquitination-dependent activation are viable approaches for NASH treatment.